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Abstract 
In this paper, the temperature signal wireless receiver and display system has been described online based on the 
microcontroller in chemical mechanical polishing. The system uses a low-power and high-performance AT89S52 
microcontroller and a wireless transceiver module nRF24L01 to receive data. Then, the temperature is displayed 
through the five digitals. Besides the temperature on the polished interface in processing region can be observed 
online. The system presented here can provide some references for investigating the influence of the polishing 
interface temperature on chemical mechanical polishing process. 
© 2011 Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of ICAE2011. 
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1. Introduction
SiC single crystal substrates have high hardness, excellent thermal conductivity, good chemical
stability, the unique wide-band-gap, high critical puncture electric intensity, high electron mobility, etc. it 
has become an ideal substrate material in manufacturing productions of high temperature, high-frequency, 
high-power, anti-radiation, short wavelength light-emitting and optoelectronic integrated devices. 
Nowadays, it becomes the research focus in the area of the semiconductor lighting, micro-electronics, 
photonics and new materials. At the same time, it also has broad application prospects in integrated 
circuits, aerospace, automotive and electronics [1-2]. 
The surface quality and accuracy of SiC affect the device performance directly. The performance and 
cost of the device is an important factor constraining the development of semiconductor lighting industry. 
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It is more difficult to produce polished wafers because of its large hardness, the high hardness (Mohs 9.2), 
and very good chemical stability, almost no reaction with other substances under room temperature [3]. 
Chemical mechanical polishing (CMP) is the one of the core technology in the field of semiconductor 
manufacturing and has become the most widely used planarization technology in the ultra-large scale 
integrated circuit (ULSI). Currently, CMP is the most effective and practical technology to achieve ultra-
smooth and damage-free of SiC substrate, and has been used in the final ultra-precision machining of SiC 
substrate. The schematic of CMP sees Fig.1[4]. 
In this paper, the temperature signal wireless receiver and display system has been introduced based on 
the microcontroller in chemical mechanical polishing. Based on AT89S52 microcontroller, the wireless 
temperature signals collected has been received by the wireless receiver module nRF24L01. The 
temperature information data has been sent into the microcontroller AT89S52 and treated. Then the 
temperature is displayed through the five LED digital. The temperature on the polished interface in 
processing region can be observed online. This will provide guide for researching the polishing interface 
temperature on chemical mechanical polishing process. 
Fig.1 The schematic of CMP 
2. Main module selection and hardware design 
2.1. System composition 
The wireless receiver and multi-point temperature display system of polishing interface temperature in 
CMP is shown in Fig.2. The system is as the core of MCU AT89S52, and consists of a wireless receiver 
module nRF24L01, a keyboard circuit, a display circuit, a reset circuit, and so on. It can receive the multi-
point temperature information signal (such as 6 points) and display the temperature using 5-digit LED 
digital [5-6] .
Fig.2 The schematic of the multi-point temperature signal wireless reception and display system 
2.2. Hardware design  
By Fig.2, the design of the hardware circuit is shown in Fig.3. 
2.2.1. Main controller selection
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AT89S52 microcontroller made by Atmel Corporation is selected as the main controller. AT89S52 
microcontroller is a low-power, high-performance CMOS 8-bit single-chip. It can be repeated 1000 times 
and compatible standard the instruction system of MCS-51 and the pin structure of 80C51. There are 8-bit 
CPU and ISP Flash memory. The details can be seen from Fig.3. 
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 Fig.3 The wireless receiver and display circuit of the temperature signal 
2.2.2. The choose of the wireless receiver module 
Chip of nRF24L01 is selected as wireless signal reception module, which is a new single-chip RF 
transceiver devices with the function of automatic answer and automatic re-transmission, operating in 2.4 
GHz ~ 2.5 GHz ISM band with the data transmission rate of l Mb/s or 2Mb/s, is compatible with other 
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nRF24 series RF devices and the supply voltage is from 1.9V to 3.6V. The Chip of nRF24L01 is built-in 
the frequency synthesizer, the power amplifier, the crystal oscillator, the modulator and other functional 
modules. It integrates the enhanced ShockBurst technology, in which the output power and 
communication channels can be configured by the program. The Chip of nRF24L01 consumes low power 
and the operating current is only 9 mA when transmission power at -6 dBm. The operating current is only 
12.3 mA when receiving signal. The details can be seen from Fig.3. 
2.2.3. The selection of display module 
Because of the cost, the digital display system can meet the system requirement. So the LED display 
module is selected to achieve the temperature display. The details can be seen from Fig.2. 
LED is a semiconductor light emitting device. Its basic unit is a light-emitting diodes. It can display 
time, date and temperature, etc. and occupied low I/O port line with the simple circuit, cheap and some 
other features. 
The display module is selected 5 PNP transistors linked with 5 LED to achieve the dynamic digital 
display. The first digital displays the signal channel measured, the second shows the temperature sign and 
the three digitals followed show the measured temperature using dynamic scanning.Keyboard circuit 
design 
In order to expansion, the system uses a 4×4 matrix keyboard and consists of 16 keys. Only 14 keys 
have been used. It include 10 numeric keys, an OK button, a temperature setting button, a switching 
button of test point temperature channel and an input key of negative number. When a key is pressed, an 
interrupt signal is sent into the microcontroller and then it turns to the corresponding functional program. 
The query method has been used to check if a key is pressed down. The keyboard scan program is called 
when the CPU is idle. The details can be seen from Fig.3. 
3. Design of the main programming of system  
The main program needs to complete these functions of the system initialization, cleaning the dog and 
treating with data received, and so on. The work flow chart is shown in Fig. 4. 
4. Conclusion 
In this paper, the temperature signal wireless receiver and display system has been designed based on 
the microcontroller in chemical mechanical polishing. Based on AT89S52 microcontroller, the wireless 
temperature signals collected has been received by the wireless receiver module nRF24L01. The 
temperature information data has been sent into the microcontroller AT89S52 and treated. Then the 
temperature is displayed through the five LED digital. The temperature on the polished interface in 
processing region can be observed online. This will provide guide for researching the polishing interface 
temperature on chemical mechanical polishing process. 
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Fig.4 The flow chart of main program  
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